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WHAT IS CLAIMED IS; 

1. An electrode pad fo£ a Group III nitride compound 
^\ semiconductor having p - typey' conduct i on , comprising: 

r a first netal layer farmed on at least one of said 

semiconductor and an electrode layer formed on said 
semiconductor, a second 119'tal / I ayer formed on said first 
metal layer, and a third fietal layer formed on said second 
metal layer; 

a protection film covering over said third metal Layer 
and exposing central portion of $aid third metal layer; and 

wherein said second metal layer Is iade of gold (Au), 
said first metal layer comprises a material that has an 
ionization potential lower than gold (Au), and said third 
metal layer comprises a material that has an adhesiveness 
to said protection film which Is stronger than gold (Au). 

7 2. An electrode pad according to claim 1, wherein 

said material of sa\jd first metal layer includes at least 
one of nickel (Ni),\iron (Fe), copper (Cu), chroniiua (CD. 



V 



tantalum (Ta), vanadium (V), manganese (Mn), aluminum (Al), 
and si 1 ver ( Ag) ^ 

3. An electrode pad according to claim 1, wherein 
said material of said third netal layer Includes at least 
one of aluminum ( A 1 ^ « nj oke 1 (Ni), and titanium (Ti). 
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4, An elWtrode pad according to claim 1, wherein 
■ \J / said protection f 1 In is nade of silicon oxide (Si0 2 ) 



W,-V 5. An electrod«f paid according to claim 1, wherein 
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said materiel of said fir's* metal layer is nickel <Ni) and 
said material of said tltirtf metal layer is aluminum (Al). 

/ ... . _ 

6. An electrode pa^ according to claim 1, wherein 
said electrode layer has W multi-layer structure at least 
having a first electrode layer formed on said semiconductor 
and a second electrode layW formed on said first electrode 
layer, wherein said first Electrode layer comprises 
material having an ionization potential that is lower than 
that of said second electrode layer, said material of said 
second electrode layer has aip ohmlc characteristic to said 
semiconductor better than that of said first electrode 
layer, and said material of s#id second electrode layer 
being distributed more deeply into said semiconductor than 
that of said first eLectrode layer by heat treatment. 

7. An electrode pad according to claim 6. wherein 
' said material of said first eleotrode layer includes at 

V 7 least one of nickel (Ni), Iron <fe) f copper (Cu), chromium 

Y (Cr), tantalum (Ta), vanadium (V), manganese (Mn>, aluminum 
(Al), and silver <Ag), and said material of said second 
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electrode layer includes at least one of palladium (Pd), 
gold (Au), iridium {ID, and platinun (Pt). 

8. An electrode pad according to clain «. wherein 
said material of said first electrode layer Is nickel {Ni) 
And said material of said second electrode layer is gold 
(Au) 

9. An eleotrode pad according to clain 6, wherein 
said heat treatment is carried out ip the range of 400 "C 

\ 
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10. A Group III Nitride compound seni conductor device 
having the electrode pad of claim 1 and further comprising: 

semiconductor layer^ having Group III nitride compound 
seniconductor and satisfying the formula, Al x Ga y In 1 _ x _ y N, 
wherein 0$x|l. 0Sy<l, and '0<x*y<l. 



11. \ seniconductor device of elaln 10, wherein said 
device is one of a light-emitting diode (LED), a 
light-emitting laser diode (LP) and a transistor. 

12. K light-emitting semiconductor device of a Group 
III nitride compound semiconductor with p-type conduction, 
compr 1 S Ing: 

a surface layer; 

a multi- layered electrode layer comprising a first 
electrode layer formed on said surface layer and a second 
electrode layer forraed on said first electrode layer; 

an electrode pad covering a portion of said second 
electrode layer and leaving another; portion of said second 
electrode layer uncovered; and , 

wherein said first electrode Uyer comprises a 
material which has an ionization pot-ential lower than that 
of said second electrode layer. 

said second electrode layer comprises a material which 
has an ohmlc characteristic to said semiconductor better 
than that of said first electrode layer, and 

the portion of said material of said second electrode 
layer which is uncovered by said electfode pad is 
distributed lore deeply Into said surface layer than that 

\ 
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of said first electrode layer by heat treatment and 
provides a contact resistance between said electrode layer 
and said surface layer lower than said portion covered with 
said electrode pad. \ 

\ 

13- A semiconductor device according to claim 12, 
wherein said material of said first electrode layer 
includes at least one of\nickel (HI), iron (Fe), copper 
(Cu), chromium (Cr), tantalum (Ta), vanadlun (V), manganese 
(Mn), aluninum ( Al 3 . and silver (Ag) and said material of 
said second electrode layer includes at least one of 
palladium (Pd), gold ( Au> , \ iridium (Ir), and platinum (Pt). 

14. A serai conductor device according to claim 12, 
wherein said material of sa lki first electrode layer is 
nickel (Ni) and said material of said second electrode 
layer is gold (Au) \ 

15, A method for manufacturing a light-emitting 
semiconductor device of Group III nitride compound 
semiconductor with p-type conduction, said method 
compris ing: 

providing a surface layer; 

forming a mul t i - 1 ayered electrode layer comprising a 
first electrode layer formed on said surface layer and a 
second electrode layer formed on said first electrode 
layer, said first electrode layer comprising a material 
having ionization potential lower than that of said second 
electrode layer and said second electrode layer comprising 
a material having an ohmic characteristic to said 
semiconductor better than that of said first electrode 
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forcing an electrode pad covering a portion of said 
second electrode layer and leaving another portion of said 
second electrode layer uncovered; and 

providing a heat treatment so that the portion of said 
material of said second electrode layer which is uncovered 
by said electrode pad Is distributed more deeply into said 
surface layer than that of said first electrode layer and 
provides a contact resistance between said electrode layer 
and said surface layer lower than said portion covered with 
said electrode pad. 

16. A method according to claia 15 T wherein said 
material of said first electrode layer includes at least 
one of nickel (Nl), iron (Fe), copper (Cu), chromium (Cr), 
tantalum <Ta), vanadium (V), manganese (Mn), aluminum (Al), 
and silver (Ag) and said material of said second electrode 
layer includes at least one of palladium (Pd), gold (Au). 
Iridium (Ip), and platinum (Pt). 

17. A method according to claim 15, wherein said 
material of said first electrode layer is nickel <NI) and 
said material of said second electrode layer is gold {Au). 

18. A method according to claim 15, wherein said heal 
treatment Is carried out in the range from about 400 °C to 
700 °C 

19 A method according to claim 15, wherein said 
Group III nitride compound semiconductor satisfies the 
formula A l x Ga y In 1 , x _ y N, wherein 0^x<l, 0<y<l, and 0^x y<K 
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